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Background
The efficacy and toxic effects of nucleoside reverse-transcriptase inhibitors (NRTIs) are uncertain when these agents are used with a protease inhibitor in second-line therapy for human immunodeficiency virus (HIV) infection in resource-limited settings. Removing the NRTIs or replacing them with raltegravir may provide a benefit.
Methods
In this open-label trial in sub-Saharan Africa, we randomly assigned 1277 adults and adolescents with HIV infection and first-line treatment failure to receive a ritonavirboosted protease inhibitor (lopinavir-ritonavir) plus clinician-selected NRTIs (NRTI group, 426 patients), a protease inhibitor plus raltegravir in a superiority comparison (raltegravir group, 433 patients), or protease-inhibitor monotherapy after 12 weeks of induction therapy with raltegravir in a noninferiority comparison (monotherapy group, 418 patients). The primary composite end point, good HIV disease control, was defined as survival with no new World Health Organization stage 4 events, a CD4+ count of more than 250 cells per cubic millimeter, and a viral load of less than 10,000 copies per milliliter or 10,000 copies or more with no protease resistance mutations at week 96 and was analyzed with the use of imputation of data (≤4%).
T he public health approach of the World Health Organization (WHO), 1 together with large-scale donor funding, has enabled millions of adults and children in sub-Saharan Africa who are infected with the human immunodeficiency virus (HIV) to have access to lifesaving antiretroviral therapy. 2 The key principle is the use of simplified, standardized approaches that are feasible on a large scale in resource-limited settings, 1,3 including a first-line regimen of two nucleoside reverse-transcriptase inhibitors (NRTIs) plus one non-NRTI (NNRTI). In most settings, treatment is monitored clinically and with the use of CD4+ counts, with typically late detection of treatment failure, accompanied by substantial drug resistance. 3, 4 Evidence supporting the WHO-recommended standardized second-line regimen (a boosted protease inhibitor and two NRTIs) is of moderate quality, 3, 5 with particular uncertainty around the net contribution of NRTIs. The efficacy of NRTIs is likely to be compromised by cross-resistance from multiple mutations arising during first-line therapy, and the drugs carry well-recognized risks of toxic effects.
We hypothesized that combining a boosted protease inhibitor with raltegravir, a heat-stable integrase inhibitor, to create a second-line regimen with two completely new drug classes that would not be compromised by resistance selected from first-line therapy would sufficiently increase efficacy and decrease toxicity to justify the increased cost of the regimen. Furthermore, we hypothesized that removing NRTIs entirely (using a protease inhibitor alone) would be noninferior to the standard regimen (as has been shown in some first-line studies), [6] [7] [8] with the advantage of reduced toxicity, regimen complexity, and cost.
In the Europe-Africa Research Network for Evaluation of Second-Line Therapy (EARNEST) trial, we evaluated these three options for secondline antiretroviral therapy in an approach that is currently generalizable to sub-Saharan Africa, consisting of clinician-selected NRTIs and clinical and CD4+ monitoring without resistance testing or regular monitoring of viral load.
Me thods
Study Patients
From April 12, 2010 , to April 29, 2011, we recruited patients at 14 centers in five sub-Saharan African countries. Eligible patients were HIV-infected adults or adolescents (>12 years of age) who had received first-line antiretroviral therapy consisting of two NRTIs and one NNRTI continuously for more than 12 months, had not previously received a protease inhibitor, had missed no more than 3 days of treatment during the preceding month, and had virologic, immunologic, or clinical treatment failure (defined according to WHO 2010 criteria 9 and confirmed on the basis of a viral load of >400 copies per milliliter at screening). Details are provided in the Methods section in the Supplementary Appendix and in the study protocol, both of which are available with the full text of this article at NEJM.org.
Exclusion criteria were current pregnancy or breast-feeding, a life expectancy of less than 1 month, contraindications to any of the study drugs or a requirement for concomitant medications known to interact with any of the study drugs, or known positive results on testing for hepatitis B surface antigen (testing not required at screening).
The protocol was approved by ethics committees in all participating countries and by the research ethics committee at University College London. All patients or their caregivers, in the case of patients less than 18 years of age, provided written informed consent.
Study Treatment
Patients were randomly assigned in a 1:1:1 ratio to receive a ritonavir-boosted protease inhibitor, lopinavir-ritonavir (at a dose of 400 mg of lo pinavir and 100 mg of ritonavir twice daily), in combination with two or three new or recycled NRTIs chosen without genotyping by the treating clinician (NRTI group); a protease inhibitor in combination with ralteg ravir (at a dose of 400 mg twice daily) (raltegravir group); or a protease inhibitor alone after ralteg ravir induction for the first 12 weeks (monotherapy group). The hypotheses were that the raltegravir-containing combination would be superior to the NRTI-containing combination and that protease-inhibitor monotherapy would be noninferior to the NRTI-containing combination.
Randomization was stratified according to study center and CD4+ count (<200 cells per cubic millimeter or ≥200 cells per cubic millimeter). The computer-generated, sequentially numbered randomization list with variable block sizes was prepared by the trial statistician and incorporated within the Web-hosted secure database. At each center, randomization was performed by the trial manager, who could access the next number but not the whole list.
Clinic visits were scheduled every 4 weeks until week 24, then every 6 weeks until week 48, and then every 8 weeks until week 96. At each visit, patients were seen by nurses or counselors, with additional assessment by a clinician every other visit; the study drugs were dispensed at each visit. Assessments included symptom review, physical examination, and adherence assessment with the use of standardized questions about missed doses, with further counseling as indicated. A complete blood count was performed and serum alanine aminotransferase and creatinine levels were measured at weeks 12, 48, and 96, and a CD4+ count was performed every 12 weeks until week 48 and then every 16 weeks, with all laboratory testing performed locally and results returned to the treating clinician. The CockcroftGault equation was used to calculate the estimated glomerular filtration rate. Additional testing could be performed at the discretion of the treating clinician.
Although there was no routine local monitoring of viral load, in cases in which there was clinical or immunologic failure (as defined in the Methods section in the Supplementary Appendix) and an alternative regimen was available locally, clinicians could perform local open viralload testing after approval from an expert review committee and could change the treatment if appropriate. Substitutions in the antiretroviral regimen within drug classes were allowed in cases of toxicity. Women in the monotherapy group who became pregnant added NRTIs during the period in which they were either pregnant or breast-feeding. Tuberculosis was treated with the use of rifabutin, with no changes in the study-drug regimens.
Laboratory Analyses
Viral load was measured centrally at the Joint Clinical Research Centre (JCRC) in Kampala, Uganda, on samples that were stored at week 48 and week 96. Laboratory staff members who were unaware of study-group assignments performed the analyses using the Abbott RealTime HIV-1 assay. Laboratory staff members at Janssen Diagnostics in Beerse, Belgium, performed genotypic resistance testing by sequencing reverse transcriptase, protease, and integrase genes, according to study group, in a blinded fashion on all postrandomization samples with a viral load of more than 1000 copies per milliliter. Genotyping (reverse transcriptase) of baseline samples from patients in the NRTI group was performed at the JCRC in Kampala. Drug-susceptibility predictions were made with the use of the Stanford algorithm. 10 Results of viral-load measurement and genotyping were not returned to the treating clinicians but were reviewed by an independent data and safety monitoring committee.
Event Adjudication
The expert review committee, made up of four independent physicians with experience in treating patients with HIV infection, adjudicated reported adverse events against the following standard prespecified diagnostic criteria: for stage 3 and 4 events, WHO criteria 11 ; for serious HIVassociated events not diagnostic of the acquired immunodeficiency syndrome (AIDS), criteria based on those of the International Network for Strategic Initiatives in Global HIV Trials (INSIGHT) 12 ; and for all adverse events, the criteria of the Division of AIDS of the National Institutes of Health. 13 Committee members also assessed the relationship between such events and the study drugs.
Study End Points
The primary composite end point, good HIV disease control, was defined as no new WHO stage 4 events (other than esophageal candidiasis or mucosal herpes simplex virus infection) or death, a CD4+ count of more than 250 cells per cubic millimeter, and a viral load of less than 10,000 copies per milliliter (or ≥10,000 copies per milliliter without major or minor protease-inhibitor resistance mutations) at week 96. This end point was designed to be pragmatic and to reflect realistic outcomes for a public health approach and overall patient well-being. (Further rationale for the primary end point and a list of secondary end points are provided in the Methods section in the Supplementary Appendix.)
The protocol specified an analysis of the primary end point at 96 weeks, but patients were to be followed for 144 weeks. The data and safety monitoring committee reviewed interim data approximately annually (at five meetings) with the 
Study Oversight
The pharmaceutical industry partners donated medications, test kits, in-kind services, and funding but had no role in the study design, data collection (other than genotyping), data analysis, writing of the manuscript, or the decision to submit the manuscript for publication. All authors vouch for the completeness of the data and analyses presented and the fidelity of this report to the protocol.
Statistical Analysis
We estimated that the enrollment of 400 patients in each of the three study groups would provide a power of 80% to show the noninferiority of protease-inhibitor monotherapy, which was defined as an absolute reduction in response of no more than 10 percentage points, as compared with the NRTI group. This estimation was based on the assumption that 75% of the patients in the NRTI group would have good HIV disease control at week 96 (for details, see the Methods section in the Supplementary Appendix), with a onesided alpha level of 0.025 (because there were two randomized comparisons) and assuming that 10% of patients would be lost to follow-up. The noninferiority margin of 10 percentage points was based on Food and Drug Administration guidance. 15, 16 We also estimated that the enrollment of 400 patients in each study group would provide a power of 87% to show the superiority of the raltegravir regimen if the response was 10 percentage points higher than that in the NRTI group, with a two-sided alpha level of 0.025 and assuming that 10% of patients would be lost to follow-up. All comparisons were performed in the intention-to-treat population regardless of changes in antiretroviral therapy after randomization. All the results presented here are based on two-sided statistical tests without adjustment for multiple testing. The 95% confidence intervals that are presented correspond to a two-sided test for superiority; for comparisons assessing noninferiority, the focus is on the lower confidence interval. Good HIV disease control at week 96 was compared among the study groups with the use of absolute risk differences and logistic regression, with multiple imputation for missing CD4+ counts, viral loads, and genotypes (which accounted for ≤4% of observations) (Fig. 1 ). (For details, see the Methods section in the Supplementary Appendix.) 17, 18 Complete case analysis was used for all secondary end points, with the exclusion of deaths, loss to follow-up, and missed visits. Binary end points were compared with the use of the risk difference and chi-square tests; continuous variables were compared with the use of the mean change from baseline and t-tests or analysis of variance. Generalized estimating equations (binomial or normal distribution, respectively, both with independent correlation structure) were used as tests of difference between study groups during all visit weeks. We used 
R esult s
Study Patients
Of the 1277 patients who underwent randomization, 5 did not meet all entry criteria but were included in the analyses, since they all had failure of first-line treatment (Table S1 in the Supplementary Appendix). Failure of first-line treatment was well established, with 42% of patients having a viral load of more than 100,000 copies per milliliter, 62% with a CD4+ count of less than 100 cells per cubic millimeter, and extensive NRTI resistance, including 57% with intermediate-or high-level resistance to tenofovir (Table 1,  and Table S2 in the Supplementary Appendix). The NRTIs that were most frequently selected in the NRTI group were tenofovir plus either lamivudine or emtricitabine (in 70% of patients), with additional zidovudine in another 9% of patients (in accordance with national guidelines in Malawi) (Table S3 in the Supplementary Appendix).
A total of 6% of the study patients died before week 96, 0.7% withdrew from the study, and 0.7% were lost to follow-up, with similar rates in the three study groups (Fig. 1) at week 96, the proportions of patients who were still taking the appropriate classes of drugs for their assigned group were 99% in the NRTI group, 97% in the raltegravir group, and 98% in the monotherapy group (P = 0.23 for the comparison among the three groups); overall, the proportions of person-time receiving drugs consistent with the assigned strategy were 99%, 97%, and 97% in the three groups, respectively, with the allowance of within-class substitutions and NRTIs added to the regimen in the monotherapy group in case of pregnancy. Self-reported adherence to study medication was high. The proportions of visits at which patients reported no missed medication doses in the previous month were 87% in the NRTI group, 89% in the raltegravir group, and 88% in the monotherapy group (P = 0.26 for the comparison among the three groups); the respective proportions of visits with no missed doses on weekends were 96%, 97%, and 96% (P = 0.23), and the proportions with no missed doses for 4 or more consecutive days were 98%, 99%, and 98% (P = 0.30). Table 2 ). The results did not differ significantly when observed data without imputation were used in the analysis (Table S5 in the Supplementary Appendix). Similar proportions of patients (≥90%) in the three study groups were alive at week 96 with no new WHO grade 4 events (P = 0.73 for the comparison among the three groups) ( Table 2, and  Table S11 and Fig. S1 in the Supplementary Appendix). At 96 weeks, CD4+ counts were higher than 250 cells per cubic millimeter in 251 of 381 patients (66%) in the NRTI group, 280 of 390 patients (72%) in the raltegravir group, and 243 of 379 patients (64%) in the monotherapy group (P = 0.08 for the comparison between the NRTI group and the raltegravir group). The mean increase in the CD4+ count at week 96 tended to be greater in the raltegravir group than in the NRTI group (P = 0.05) ( Table 2 , and Fig. S2 in the Supplementary Appendix). Fewer patients in the monotherapy group than in the other two groups met the criterion for good disease control with respect to viral load (P<0.001 for the comparison among the three groups). Sensitivity analyses showed similar results (Tables S5 and S7 in the  Supplementary Appendix) .
A viral load of less than 400 copies per milliliter at week 96 was reported in 86% of patients in the NRTI group as compared with 86% in the raltegravir group (absolute risk difference, −0.1 percentage points; 95% CI, −5.0 to 4.8; P = 0.97) and 61% in the monotherapy group (absolute risk difference, −24.7 percentage points; 95% CI, −30.7 to −18.7; P<0.001) ( Table 2 and Fig. 2A) . There was no significant difference between the NRTI group and the raltegravir group at any viral-load threshold that was evaluated (P>0.30 for all comparisons), whereas the proportion of patients with viralload suppression was significantly lower in the monotherapy group than in the NRTI group at all viral-load thresholds (P<0.01 for all comparisons), differences that were progressively larger at lower thresholds (Table 2 and Fig. 2A , and Table S6 in the Supplementary Appendix). No important heterogeneity was identified among groups (Tables S4 and S6 in the Supplementary Appendix).
Resistance Mutations
Intermediate-or high-level resistance to lopinavir was present at week 96 in 2% of patients in the NRTI group, 1% of those in the raltegravir group, and 18% of those in the monotherapy group (P<0.001 for the comparison among the three groups) ( Table 2 and Fig. 2B ). Among the genotype samples obtained from 194 patients, the major protease-inhibitor resistance mutations that were seen most frequently were 82A in 47 patients (24%), 46I in 43 patients (22%), and 76V in 22 patients (11%). In the NRTI group, 4% of patients had intermediate-or high-level resistance to one or more NRTIs (with the exclusion of lamivudine and emtricitabine) taken during the trial; mutations included 70R in 10 patients, 67N in 9 patients, and 65R in 1 patient; mutations in TAM2 and TAM1 were found in 36 and 14 patients, respectively. In the raltegravir group, 3% of patients had intermediate-or high-level resistance mutations to raltegravir (2 patients with 143R, 3 patients with 155H, and 1 patient with 140S+148H). In the monotherapy group, 4% of patients had intermediate-level resistance mutations and no patients had high-level resistance mutations to darunavir.
Adverse Events
There were 312 serious adverse events (of which 82 were fatal), 414 grade 3 or 4 adverse events (of which 61 were classified by the expert review committee as possibly, probably, or definitely related to a study drug), and 3 serious non-AIDS events, with no significant between-group differences (P>0.18 for all comparisons) ( Table 3, and  Tables S10 and S12 (4%) had their drug regimen modified because of an adverse event (P = 0.28 for the comparison among the three groups); the most common reasons reported were hematologic events in 4 patients in the NRTI group, rash or hypersensitivity reactions in 9 patients and hepatic events in 6 patients in the raltegravir group, and hepatic events in 6 patients in the monotherapy group. At week 96, reductions in the estimated glomerular filtration rate were greater in the NRTI group (P = 0.02 as compared with the raltegravir group and P = 0.06 as compared with the monotherapy group), but there was no evidence of significant between-group differences in the proportion of patients with a rate of less than 60 ml per minute per 1.73 m 2 (P = 0.22 for the comparison among the three groups) or the magnitude of the increase in the hemoglobin level (P = 0.13 for the comparison among the three groups) ( Table 3 , and Fig. S6 and S7 in the Supplementary Appendix).
Discussion
In a randomized, controlled trial of second-line therapy in low-income countries in sub-Saharan Africa, we found that the WHO-recommended regimen of a boosted protease inhibitor (in this case, lopinavir) combined with two NRTIs was Latest count <200/mm 3 with at least one previous count >400/mm 3 47 (11) 49 (11) 40 (10) 136 (11) Latest viral load >5000 copies/ml 402 (94) 403 (93) 388 (93) 1193 (93) Laboratory values § (4) 18 (4) 25 (6) 60 (5) * Plus-minus values are means ±SD. There were no significant differences among the groups except for sex (P = 0.003). To convert the values for creatinine to micromoles per liter, multiply by 88.4. IQR denotes interquartile range, and WHO World Health Organization. † The body-mass index (the weight in kilograms divided by the square of the height in meters) was calculated for 1243 of the 1277 patients (97%). ‡ WHO stage was based on 2006 WHO case definitions.
11 § Values for hemoglobin, creatinine, and the estimated glomerular filtration rate were available for 1268 patients (99%), 1247 patients (98%), and 1238 patients (97%), respectively.
effective and had an acceptable safety profile, with a 90% rate of survival free of WHO stage 4 events and an 86% rate of virologic suppression (<400 copies per milliliter) at 96 weeks. Although outcomes are often better in clinical trials than in clinical practice, our entry criteria were broadly generalizable, and we followed the widely used approach of clinical and CD4+ monitoring, without viral-load testing (apart from targeted testing to confirm treatment failure before changing therapy). At all study centers, we followed standard practice with respect to adherence counseling, which is a low-technology intervention that can be replicated in resource-limited settings. The good outcomes in the NRTI group in this trial are also consistent with the results of previous cohort studies in several resource-limited settings. 19 Although CD4+ counts increased, indicating immunologic recovery, only 66% of patients in the NRTI group had a CD4+ count of more than 250 cells per cubic millimeter by 96 weeks, which probably reflects the low baseline CD4+ counts in patients at the time of the switch to secondline therapy. 20 However, even with persistently low CD4+ counts, patients receiving antiretroviral therapy would be expected to have reduced rates of HIV-related complications. 21 Raltegravir was not superior to NRTIs when used in combination with a protease inhibitor in second-line therapy -an unexpected finding, given the predicted benefit associated with adding a second new drug class without overlap with first-line treatment regimens. We considered it important to show that the raltegravir combination was superior, given the substantial additional cost of this agent, as compared with the cost of NRTIs, which is a major disadvantage for national treatment programs with finite resources. Nevertheless, the raltegravir combination was noninferior to the NRTI combination for all primary and secondary end points, findings that are consistent with the results of a trial of lopinavir and raltegravir, as compared with lopinavir and NRTIs, as first-line therapy in high-income countries (with presumably full NRTI activity) 22 * Plus-minus values are means ±SE. P values were calculated from chi-square tests for binary end points and t-tests for continuous end points. WHO denotes World Health Organization. † Shown are absolute differences for binary outcomes (for consistency with viral load outcomes) and mean difference for increase in CD4+ count. For the categories of "Alive" and "Alive with no WHO stage 4 events," differences in event rates (analysis specified in the statistical analysis plan) were similar (data not shown). ‡ Good HIV disease control at week 96 was compared among the study groups with the use of logistic regression, with multiple imputation for missing CD4+ counts, viral loads, and genotypes (which accounted for ≤4% of all observations). For this end point (the primary end point), the numbers of patients and percentages are the means based on multiple imputation from 25 simulations. All other data are as observed (with the exclusion of deaths, loss to follow-up, and missed visits). § Included in this category are the 1.4% of patients who were lost to follow-up and not known to have died before week 96. Excluded from the events in the category of Alive with no new WHO stage 4 events were esophageal candidiasis and mucosal herpes simplex virus infections. ¶ The denominator in this category is the number of patients for whom genotyping was indicated (i.e., those with a viral load of >1000 copies per milliliter). ‖ The denominator in this category is the number of patients in whom viral load was measured. The percentages were calculated with the use of inverse probability weighting within each study group to allow for missing genotypes (in 25 of 219 patients [11%] with a viral load of >1000 copies per milliliter). The presence of any major or minor protease-inhibitor resistance mutation is identical to the presence of any lopinavir resistance with the use of the Stanford algorithm (potential low, low, intermediate, or high level).
income countries with mainly genotyping-guided selection of NRTIs and viral-load monitoring. 23 We also found that the raltegravir combination had a safety profile similar to that of the NRTI combination and may therefore be an alternative second-line regimen in resource-rich settings where individualized therapy is feasible. The trend toward a modest advantage of raltegravir with respect to the increase in the CD4+ count, without differences in viral-load suppression, may reflect independent effects of raltegravir on T-cell activation or survival, 24,25 but there was no associated clinical benefit at week 96. Follow-up to week 144 will assess longer-term outcomes and cost-effectiveness, † Shown are absolute differences for binary outcomes and mean differences for increase in hemoglobin and glomerular filtration rate. Differences in event rates (analysis specified in the statistical analysis plan) were similar (data not shown). ‡ Included in this category are adverse events that were possibly, probably, or definitely related to a study drug, as determined by the expert review committee.
data that are essential for evaluating a new regimen before large-scale implementation. We did not establish the noninferiority of protease-inhibitor monotherapy to combination therapy with NRTIs with respect to the primary end point, and monotherapy resulted in inferior viral-load suppression, which was associated with increased protease-inhibitor resistance. On the basis of these findings, the data and safety monitoring committee recommended the discontinuation of the monotherapy group, and all patients in that group were switched to combination therapy. Several previous, noncomparative studies and one small, randomized study have suggested that protease-inhibitor monotherapy may be promising for second-line therapy in resource-limited settings. [26] [27] [28] The other small 48-week comparative trial in Thailand showed that protease-inhibitor monotherapy was inferior to protease-inhibitor therapy plus NRTIs on the basis of lower rates of viral-load suppression to a level under 50 copies per milliliter (with only a trend toward lower rates of suppression to a level under 400 copies per milliliter and little protease-inhibitor resistance). 29 Since outcomes with protease-inhibitor monotherapy are better when treatment is initiated after viral-load suppression, 6,30,31 we used an induction approach with raltegravir. A longer induction period or a strategy including regular viral-load monitoring with immediate NRTI reintensification after viral-load rebound might have produced better outcomes, but such a regimen would be challenging to implement and would diminish the potential practical and cost advantages of protease-inhibitor monotherapy in resourcelimited settings. Although protease-inhibitor monotherapy may be a reasonable management strategy for individualized therapy, our findings indicate that it is not appropriate as a standardized regimen in the public health approach. Nevertheless, the similar clinical and CD4+ outcomes in the NRTI and monotherapy groups provide reassurance that even when a regimen does not fully suppress the viral load, it can still provide benefits.
The comparison of the NRTI group with the monotherapy group allowed us to assess the contribution of NRTIs to second-line regimens in a population with first-line treatment failure and extensive NRTI cross-resistance, with NRTIs selected on the basis of simple algorithms with- out genotypic testing. In this setting, which is typical of most sub-Saharan African antiretroviral programs, the finding of substantial residual NRTI activity was remarkable. This may partly derive from the first use of tenofovir as a secondline therapy in many patients, although a substantial proportion of patients had tenofovir resistance at baseline. Results may also reflect residual antiviral-drug activity despite resistance or maintenance of viral populations with reduced replicative capacity (especially with the use of lamivudine, with the maintenance of the M184V mutation). 32, 33 Our findings can probably be generalized to settings in which viral-load monitoring is used to detect first-line treatment failure earlier with less cross-resistance or settings in which resistance testing is available to guide the selection of NRTIs. In such settings, viral-load suppression in patients receiving combination therapy with an NRTI and a protease inhibitor might improve slightly, but this would decrease the likelihood of finding that a raltegravir combination is superior or that protease-inhibitor monotherapy is noninferior to an NRTI combination. Similar rates of adverse events in the NRTI group as compared with the other groups and the low incidence of specific NRTI-attributable toxic effects (e.g., renal failure or severe anemia) are reassuring, especially given the challenges of routine laboratory safety monitoring in these settings. When we began this study, the risk-benefit ratio of retaining NRTIs in second-line therapy was unclear, but our findings of substantial efficacy and minimal additional toxicity strongly support their use.
In conclusion, we found that boosted proteaseinhibitor therapy plus two NRTIs, administered without testing of genotypic resistance or regular viral-load monitoring and with limited laboratory safety monitoring, had activity that was not surpassed by alternative regimens considered to be feasible in this setting.
